Participation of AMPA- and NMDA-type excitatory amino acid receptors in the spinal reflex transmission, in rat.
Classical in vitro and in vivo models and electrophysiological techniques were used to investigate the role of AMPA- and NMDA-type glutamate receptors in various components of spinal segmental reflex potentials. In the rat hemisected spinal cord preparation, the AMPA antagonists NBQX and GYKI 52466 abolished the monosynaptic reflex (MSR) potential but caused only partial inhibition of the motoneuronal population EPSP. NMDA antagonists had no noticeable effect on the MSR in normal medium, but markedly depressed the late part of EPSP. However, an NMDA receptor antagonist sensitive monosynaptic response was recorded in magnesium-free medium at complete blockade of the AMPA receptors. In spinalized rats, the AMPA antagonists completely blocked all components of the dorsal root stimulation evoked potential. MK-801 (2mg/kg, i.v.) reduced monosynaptic responses in a frequency dependent way, with no effect at 0.03 Hz and 22% inhibition at 0.25 Hz. The reduction of the di- and polysynaptic reflex components was about 30% and did not depend on stimulation frequency. Long-latency reflex discharge responses, especially when evoked by train stimulation, were more sensitive to MK-801 than the polysynaptic reflex. These results suggest that glutamate activates MSR pathways through AMPA receptors. However, under certain conditions, NMDA receptors can modulate this transmission through plastic changes in the underlying neuronal circuits. AMPA and NMDA receptors play comparable roles in the mediation of longer latency reflex components.